INTRODUCTION
Production or consumption of dissolved nutrients by marine organisms may occur in ratios that differ from the ratios of the concentrations of those nutrients in the surrounding ocean. If, however, in a given body of seawater, the ratio of the net rates at which a form of nutrient nitrogen (N) and a form of nutrient phosphorus (P) are being produced (or consumed) is identical to the N-to-P concentration ratio, then the organisms present cannot be altering that ratio. Changes deriving from their metabolism and growth are in balance with their environment, and fractionation of N and P is not being caused by biochemical reactions. Persistence of this condition would indicate that the organisms are able to maintain the concentration ratio despite the possible mixing-in of adjacent waters with different concentration ratios. For these reasons, nonfractionated covariation of nutrients in such a situation will be termed "ideal" covariation.
Because the ratios of nutrient reaction rates are important parameters describing chemical processes in the sea, the overall purposes of this paper are (1) to evaluate the concept that the ocean contains large provinces in which ideal covariation exists between principal forms of nutrient nitrogen and phosphorus and (2) to determine the reaction rate ratios for those forms within the provinces. The existence of many such provinces and the range of their reaction rate ratios would be useful indicators of the broad-scale chemical impact of marine organ- Forms of nutrient nitrogen and phosphorus considered here are inorganic nitrate, nitrite, and phosphate. Nitrate is believed to be associated with "new" production brought about by upward nutrient transport into the euphotic zone [Eppley and Peterson, 1979] , and nitrite is equally usable by phytoplankton [McCarthy et al., !977; McCarthy and Nevins, 1986]. Ammonia, dissolved organic nitrogen, and dissolved organic phosphorus are not considered because although detectable even in oligotrophic waters [Brzezinski, 1988; Jackson, 1988; Jackson and Williams, 1985] , their presence has not prevented phytoplankton from maintaining most of the surface ocean in a nitrate-or phosphate-depleted condition [Fanning, 1989] 
R N/RP = A = ([N] -B) / [P] = [N] / [P]-B/[P] (5)
Here the reaction rate ratio of N to P does not equal the N-to-P concentration ratio but is instead the difference between that ratio and a term (B / The approach taken in the present work is in effect to determine if some of these same nutrient data can be regrouped to achieve zero intercepts.
To evaluate N-to-P reaction rate ratios with linear regressions, a set of IN] and [P] values must be selected that will hopefully have a close fit to a straight line. The slope of that line is then treated as a first order approximation to the reaction rate ratio. Typically, the selection is made on the basis of physical criteria such as whether or not the data lie along surfaces of constant potential density, where the most rapid mixing is thought to occur. Nutrient concentrations along these isopycnal surfaces are obtained by interpolation. [Carder et al., 1982; Billett et al., 1983 ]. Thus they can move independently of the water, and particle-dependent "biochemical" circulation of nutrients may differ from physical circulation [Redfield et al., 1963] .
In the analysis presented here, few presumptions need be made about the role of physical processes in nutrient cycling. The primary guide for the selection and grouping of N-to-P concentration ratios is the spatial distribution of the nutrient concentrations in the water column. To my knowledge, this approach to reactive solutes has been tried only a few times before, e.g., by Cooper [1937 Cooper [ , 1938 , who proposed that 15 mol mol '1 be a "standard" N-to-P concentration ratio so that fractionation could be identified by departures from it; by Riley [1951] , who described N-to-P concentration ratios in an Atlantic cross section; by Jackson ratios as large as 50 mol mol -] were actually found at the sea surface. This surficial expression was most pronounced at GEOSECS station 120 (33ø16'N, 56ø33'W) on March 27, 1973 [Bainbridge, 1981] How might these particles originate? One possibility is that they are composed of very fresh organic matter which sinks rapidly due to extensive fecal pellet formation and/or downwelling. Certainly, downwelling seems to be generally present in this region of the NE Pacific. Hellerman and Rosenstein Tables 1 and  3 Critical subjects for future study will be the interactions be- That idea would appear to conflict with the concept that phosphate is regenerated faster from organic matter than nitrogen [Ryther and Dunstan, 1971 ] unless, of course, phosphate regenerated in the euphotic zone is largely removed during the consumption of such exogenous inputs of new nitrogen as N 2 fixation or the uptake of nitrate supplied by atmospheric deposition. However, these inputs are probably not that important, since nitrate is much more frequently depleted than phosphate [Fanning, 1989] and atmospheric nitrogen inputs do not appear to increase productivity [Knap et al., 1986] . Highly sen-sitive nutrient analyses definitely need to be made to confirm the idea, since the upward flux ratios range over 2 orders of magnitude, but it is obvious that evaluation of [N]:[P] ratios in the euphotic zone will provide unique insights into the mechanism of new production.
